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SUMMARY
I n  t h i s  t h e s i s  w e  a n a l y z e  a n d  e x t e n d  t h e  a p p l i c a b i l i t y  o f  a
r a t h e r  n o v e l ,  d i s p e r s i o n - l i k e  t r e a t m e n t  o f  n u c l e a r  r e a c t i o n s .
T h e  f i r s t  c h a p t e r  c o n t a i n s  a  b r i e f  m o t i v a t i o n  f o r  t h e  u s e  o f
th is  N/D method to  low energy  sca t te r ing ,  wh i le  the  second chapter
serves  as  an  in t roduc t ion  to  the  theore t ica l  foundat ions  and con-
c e p t s  i n  N / D  t h e o r y .  I n  C h a p t e r  3  w e  c o m p a r e  a p p r o x i m a t e  N / D  a n d
e x a c t  a m p l i t u d e s  i n  p o t e n t i a l  s c a t t e r i n g .  S o m e  ( u n ) p h y s i c a l  p r o p e r -
t i e s  o f  E h e  N / D  a m p l i t u d e s  a r e  a n a l y s e d  a n d  c r i t e r i a  f o r  t h e  v a l i -
d i ty  o f  the  approx imat ions  are  fo rmula ted .
The ana ly t i c  s t ruc tu re  o f  the  ( repeated)  one c lus te r  exchange
a m p l i t u d e s  i n  n u c l e a r  r e a c t i o n s  i s  s t u d i e d  i n  C h a p t e r  4 .  E x p l i c i t
fo rmulae  fo r  the  second order  input  func t ions  are  g iven,  and a  ge-
nera l  method fo r  de termin ing  the  le f t -hand branch po in ts  o f  a rnp l i -
t u d e s  o f  a r b i t r a r y  h i g h  o r d e r  i s  p r e s e n t e d .  I n  c o n t r a s t  t o  t h e  f i r s t
and second order  input - func t ions ,  the  th i rd  and h igher  input - func t i -
o n s  a p p e a r  t o  h a v e  q u i t e  d i s t a n t  s i n g u l a r i t i e s ,  w h o s e  p o s i t i o n s  a r e
rna in ly  dependent  on  the  ranges  o f  the  fo rces  a t  the  ver t i ces .
The complex i t ies  a r is ing  in  N/D theory  due to  the  occur rence
of  anomalous  th resho lds  -  wh ich  usua l ly  occur  fo r  p rocesses  invo lv -
i n g  l o o s e l y  b o u n d  p a r t i c l e s  -  a r e  t h e  s u b j e c t  o f  C h a p t e r  5 .  T h e
necess i ty  o f  inc lud ing  h igher  o rder  input  te r Íns  in  o rder  to  ob ta in
un ique ampl i tudes  w i th  the  usua l  rea l i t y  p roper t ies  i s  demonst ra ted .
An ex tended fo rmal ism fo r  th is  case is  deve loped and reduced to  a
fo rm wh ich  is  amenab le  to  numer ica l  ca lcu la t ions .
In  Chapter  6  the  use fu lness  o f  a  mu l t i -var iab le  N/D scheme,
w h i c h  d e s c r i b e s  t h r e e  p a r t i c l e  c h a n n e l s  e x p l i c i t l y ,  i s  d i s c u s s e d .
I^ . le  fu r ther  improve upon ear l ie r  a t tempts  to  t rea t  b reakup e f fec ts
i n  a n  a p p r o x i r n a t e  f a s h i o n .
In  Chapter  7  the  N/D fo rmal ism is  app l ied  to  n -d  sca t te r ing .
In  the  doub le t  case the  s ing le t  channe l  i s  t rea ted  as  a  bound s ta te
c h a n n e l  w h i c h  n e c e s s í t a t e s  a  d e t a i l e d  d e s c r i p t i o n  o f  t h e  b r e a k u p
i n e l a s t i c i t i e s  À .  A l t h o u g h  o u r  n u m e r i c a l  r e s u l t s  i n d i c a t e  t h a t  f o r
1ow energ ies  two channe l  (anomalous)  ca lcu la t ions  are  pre ferab le  to
one channe l  ca lcu la t ions  as  they  can qua l i ta t i ve ly  reproduce the
thresho ld  behav iour  o f  the  exac t  ine las t i c  parameter "  2nn,  the  quan-
t i ta t i ve  agreement  depends s t rong ly  on  the  poor ly  es tab l i shed o f f -
she1 l  func t ions  X.  For  h igher  energ ies  (30-40  l íeV)  the  coup l ing  to
the  second channe l  does  no t  improve the  phase sh i f t  resu l ts .  \ {e  g ive
s t rong arguments  tha t  the  inc lus ion  o f  h i ther to  neg lec ted  e lements
o f  t h e  i n e l a s t i c i t y  À  w i l l  r e s o l v e  t h i s  d i s c r e p a n c y .  Q u a r t e t  s c a t -
te r ing  lends  i t se l f  very  r , re l l  to  an  N/D descr ip t ion  as  the  inpur  i s
su f f i c ien t ly  r^ ie l1  represented  by  the  lowest  o rder  te rms and a l l
b reakup ine las t ic i t ies  invo lved can be  computed w i th  the  ex tens ions
of  Chapter  6 .  For  the  s i rnp le  o f f -she1 l  rnode l  X  =  I  a  per fec t  agree-
rnent  be threen exac t  and N/D resu l ts  i s  ob ta ined.  As  the  quar te t  a rnp l i -
t u d e s  d o m i n a t e  t h e  p h y s i c a l  c r o s s - s e c t i o n s ,  t h e  N / D  m e t h o d  -  s u i t a b l y
ex tended -  i s  ab le  to  g ive  a  good descr ip t ion  o f  the  quant i t ies  \ , rh ich
are  usua l ly  measured in  nuc leon-deuteron  sca t te r ing .
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